Mono-(2-ethylhexyl) phthalate suppresses estradiol production independent of FSH-cAMP stimulation in rat granulosa cells.
Di-(2-ethylhexyl) phthalate (DEHP) exposure suppressed preovulatory granulosa cell estradiol production in adult cycling rats. The active metabolite of DEHP, mono-(2-ethylhexyl) phthalate (MEHP), suppressed follicle-stimulating hormone (FSH)-stimulated cAMP and progesterone production in cultured rat granulosa cells. To examine how DEHP altered granulosa cell estradiol production, the effects of MEHP were studied in cultures of rat granulosa cells. Granulosa cells were obtained from DES-implanted 25-day-old female Fisher 344 rats and exposed in culture to various concentrations of MEHP (0 to 400 microM) in DMSO. Granulosa cells were stimulated with FSH, 8-bromo cyclic adenosine monophosphate (8br-cAMP), a stable cAMP analog, and various concentrations of testosterone. Estradiol production was measured by standard radioimmunoassays and normalized to cell protein. MEHP suppressed estradiol in a concentration-dependent manner whether granulosa cells were stimulated by FSH or 8-br cAMP. Therefore, MEHP suppressed estradiol independent of its suppression of the FSH-cAMP pathway and, thus, suppressed aromatase conversion of testosterone to estradiol. MEHP (100 microns) decreased the maximum velocity of aromatase in cells supplied with increasing concentrations of testosterone. However, MEHP did not alter the velocity or affinity of microsomal aromatase isolated from adult virgin Sprague-Dawley rat ovaries. Therefore, MEHP altered the absolute amount or availability of aromatase in granulosa cells. Decreased aromatase in granulosa cells would explain decreased estradiol concentrations from DEHP exposure in vivo.